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DISCRIMINATION PROHIBITED: Un<ifer provisions - 
of applicable public laws enacted by Congress since 
1964p no person in the United States shall, on the 
ground of race , color , national origin , sex , or handir*--^ 
cap, be excluded from participation in, ,be denied the 

^ beT\efits oH or be'^bject^to discriminatidn under 
any p^rogram or lactivity receiving Federal financial 
assistance: In addition. Executive Ord^r 11141 pro- • 

' hibits discrimination on the basis of age by contrsctors 
anfl subcohtrsctors.in the performance of Federal' con- 
. tracts *M*herefore, the National Heartp I^ung, and 

' Blood Inftytute milst be operated in compliance with * 
theseHawf and 'executive order , ' 



' ^/ ^ PREFAOB ' ^ 

Minority students In the sciences should consider a future In 
biomedical reoearotv U a coU^e or graduate student is interested^ 
in the biomedical fieldf what academic pirograms rllght he or she 
pursue 1b gra<iuatd school ? What specific topics might be part of 
the, 0tuj3y recjVdremeiits for a graduate degire'e ? 

Opportunities for ,well-^prepared( serious researchers are 
often available though the National Heart, Lung, and Blood Institute 
(KHI3I) of the National Institutes of Health. The mission of NHLBI 
Is to provide leadersliip for a national research program in diseases 
of the heart, blood vessels, blood* and lupgs — diseases that affect ' 
more tiutn 20 million Americans at annuaj cost of more than 
UUlon. The NHI^I plans,* conducts, Fosters, fnd supports an inte- 
grated prcgram of research, investi^a^ons, clinical trials, and 
demonstrations related to the causes , preventioti, dElagnosls^ and 
'treatment^of heart, bloodvessel, blood, ^d tung diseases through 
researcji perfoifned in its own facilities and through the sponsorship 
of grants and contracts to scientific institutions and individuals. 
There is.hope for ^prevention and cure of these diseases through 
scieotiftc research, application of knowledge, and health education. 

This pamphlet describes areas of blomj&dioal research spon- 
sored tiy the three DMsioos (Heart and Vascular Diseases, Long 
Diseases, and Blood Diseases and Resoujrejes) of the NHLBI and 
provide 8, examples of academic disciplines that help prepare a 
scientist for research in thos^ areas^ For &rthe£ information, 
contacts ^ . « 

Mrs. J'uanita Cooke 
' Coordinator for Minority Affairs ^' 
National *Heairt, Lung, arid Blood Institute . 

BAiWhig 31, R<Jom 6Aa9, ^ ,\ 
Bothesda, Maryland 20&I4 



♦ ' ABOUT THIS PAMPjJLET, , . 

Information in this pamphlet provides a basic index that^ll give 
the science student ideas about where to.ldok for career <jpporranlties 
In blome<Ucal research aisd what &rtti^ information to seek. If you 
are a graduate student, you alrea(^ have soma knowledge about the 
various reseajxh programs described, but, i/you are an ^dergradu- 
ate, ^ou are not expected to be knowledgeal^le aboiSCt the research 
areas yet As an undergraduate student in a science curriculum, you 
are buoy witb^he foundation courses in science and may be preparing 
for a career or for &rtber study alter graduation^ If you Intend to go 
to graduate school, you wlU soon encounter mxsh of the concepts pre- 
sented in this pamphlet. If any of the research areas are of interest, 
you may want to start no^ by reading about that area and consulting a ' 
science a<iyisor about graduate schools that offer the b^st programjr 
in that subject. 

llie primary research programs of each Division oLthe " 
National Heart, Liuig, and Blood instltute 'are described miefly 
and are accompanied by a list of Important r^search^&reas plus a 
list of suggested fields of study. At the end of each* description; a 
grid Is included that cross-references certain fields of study'to 
the jes^rch programs ^discussed in tlie pamphlet. ^ ^ ^ 

/ithough an interdisciplinary approach to research ts often 
appropriate for studies leading to a graduate degree, a student 
shouSd probably select one field as a m'ajor subject. CertaiB fields 
of sjudy, however, are fundamental to almost all biomedical re-;, ^ 
seatch - esfj^cially biophysics, biochemistry, physiology, biosta- 
tt^ics, and ti&chniques in the automated analysis of data. ^ , 

If you have already narrowed you r^ interests to a particular 
. area of research, such as arteriosclerosis in animal models, then 
you may want to mal^e inquiries about specific opportunities in Bio- 
medical research. ^ 
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D^ViSION OF HEART AND VASCULAfJ WSEASES 

^ T^e Division of Heart and Vascular Diseases conducts and 
sponsor's res^^3?ctf4nto the Epidemiology, (Jausea, and basic bio-, 
logical mechdhisms and^processes of heart and blood vessel dis- 
eases, as^^ll as prot^rams for prevention and Control of these 
diseases. Attboygh most of the research supported is fundamental 
and investigator*initi^edf, reseaxcji is being emphasized in areas 
sugh as sudden cardiac death, hypertension, heart muscle damage 
after acute heart att^ks, noninvasive diagnostic techniques of heart 
an(3 vasiular diseases, and animal models of these diseasest 

RESEARCH PROGSAMS 

t 

* 

1- Arteriosclerosis ' 

Arteri(Jsclerosis, or 'iiardening of the art^ies/' is the most 
common serious, disease in Western society. It is a chronic^/pro- 
grestfive, pa^logic change in which the inner lining of the arteries 
becomes roughs thick, hard^ and covered with Upid-^rich plaques. 
Eventually the inner diameter .of the Vessels decreases and blood 
flow diminishes or stops completely. ^ ' 

' Fields of Studty 

Behavioral 
Sciences ' ■ 

Bipchemistxy 

Bioengineering. - 

]&iostatistics 

CeUBiolo^ - 

Electrophysiology 

'£plden>lology 
, Genetics, 

Nutrition 

Pathogenetics, 

Pathology 

Pharmacology , 

Physical Chemistry 

Physiology 

Hadlc^ra^^y 
^ Rehabi'Utq^on 
* 



Areas of Research 

Etiology and pathogenesis of artef'io- 
sclerosis 

piagnosis: Involve and noninvasive 

t^ctmiques Ur determine arterioscie- 
^ rotic changes.in blood vessels, hy- 
perlipoproteinemia, and other risk 
factors 

' Anim^^rmodels: Arteriosclerosis , 
high blood pressure^ cerebral vas- 
cular disease,, genetic defects 

Hyperlipoproteinemia in young people 

Environmental risk factors * 

Life-style and personality 'attributes * 
in relation to c^sease and therapy \ 

Cholesterol and lipid metabolism 

Diabetes and cardiovasjcular dis^ease , 

.Blood coagulation 



2* ffirpertension , ^ ' . - 

« ' About 23 milUon adult Amedcaos have hypertension (high blood 
pressure);^ a dlsoirder that is more common in the black population 
than' in the white population. It predisposes one to^arteriosderosla 
and stroke, aiki is a'risk factor for heart attack and heart i^lure.^ j 
In more .than nine out^of ten cases of bypertension^ tbe c^as^ is uib- 
kno\vn^ and the disorder cannot yet be preventeU or cured} however, 
treatment and control are possible. ' ^ , * 



Fields of atu((jr , 

Behavioral - 

Sciences 
Btocbemistry 
Biostatistics'' 
Epidemiology , 
'Geneti<js 
Health Education 
Morphology 
Tathdlog^ . . 
Pharmacology 
Physiology 



_ ._ Are53jJDf,Researclf * \ 

Causes and progression of bigh btood 
pressure * / 

Therapy 

Blood pressure in children: £pidemi'^^ 
ology, early prevention of high blood 
pressure > ^ ^ . ^ 

Hi^h blood pressure education 
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tbrovascular Disease 




Cerebrovascufar disease occurs ^Vh9ln^an artery supplyii)g 
^lood to the br^in is' blocked^ ruptured, tor u^ured,' * It ,is due pri- 
marily to arteriosclerosis and hyperteosldn, and xiiBy result in ^ 
death, paralysis, or brain damage, " ^ X^J^ / 



Fields of Study ^ 

Anatomy 
Behaviox^ 
Science Q 
Biochemistry^ 
Bio engineering 
Biostatistics ^ 
Epidemiology 
Genetics 
Hematology 
Pathology 
Physiology 
Radiology 



Areas, of Research 

"if '* 

Etiology and pathogenesis . ^ 

Animal models: Athe;rosclerosis in the 
cerebrovascular arteries 

Diagnosis by invasive ancJ noninvasive 
techniques ^ 

Environmental and life-style factors . 



4* Coronary Heart Dtsease 



A heart attack is a manifestation of coronary heart disease 
and occt|ra wh^'a coronary .arteiy is blot^ked by atherosclerosis, 
prevef^ting blood from reaching t&e heart muscle. - This cauftes 
' death of the he^t^muscle (myocardial infarction^* A small or a 
large fraction of the total heart may be Involved^ depending upon the 
site of the coronary blockage. 



Fields of Stuf3v 

.Behavioral 
Sciences 
Biochemistry 
Endocrinology 
Genetic^ 
Nutrition 
Morphology 
Pharmacology 
Public Health . 
'"^nrfplsiration 
{tehabilitatrbn - 



, Areas of Research 
■ * ' • 

lieart attacks: Precipitating mechan- 
isms and fac^tors 

Therapy: Drugs^ surgery, emergency 
medical care systems, cardiac reha-^ 
bilitation 

Personality factors as risk factors^ 



5* Peripfiei'al Vascular Diseases ' 

Peripheral vascular diseases are caused by ^normalities that 
occur within arteries or veinsi Atherosclerotic narrowing may Insult 
in inadequate blood flow through the arteries* The veins may become 
dilated. (varicosities) or inflamed or obstructed by blood clots 
(thjrombophl^biti^)* These diseases n:>ay result In organ damage, 
sk&i.ulcerations^ andgangrene^ ' ^ ^ ' - 



Fields of#tudty 

Bio engineering 

Epidemiology 

Geneti(^s 

Hematology 

Pharmacology 

Physiology 

Radiography 

Jlehabilitation 



'^Afedas of Research 



Causes: Neusal control of vascular 
tone, mecl^anisms of smooth muscle 
action, peripheral atherosclerosis 

Diagnosisi Instrumentation ^ 

Therapy; Druga, surgery 



Rehabnitatiorh| 
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Arrhythmias, or abnomal heart rhythms, are frequently the 
immediate cau^e of heart failure and death. Arrhythmias result 
from an Alteration in the ngrmal generation and transmission of ' 
electrical impulses wtthiB the heart, , * 



Fields of Stu^r 

Biochemtstiy 
BioengineeriBg, 
Electrophysiology 
Pharmacology 
Physiology 5 
Rehabilitation ' 



^ Areas of Research 

0 

Rhythm disturbances associated with 
inad^uate blood supply to. heart 
muscle ^ ^ 

Therapy; Antiarrhythmic drugs 



' 7, Heart Failure and Shock 



Heart failure and shock are major causes of death andr^e.y be 
the consequences of various di^'rders, gauging from inadequatS pump- 
ing a severely damaged heart (cardiogenic shock), loss of blood 
{hemorrh^tc shQck), to impairment 'in the control of atterJal tone. - 



Fields of Stuci^ 

Biochemistry 
Bioenginee^ing 
Biostatistics 
Cell Biology 
Electrophysiology 
Physiology ' / 



Areas of Research 

Fundamental process^es associated with 
heart muscle survival 

Therapies for minimizing he^ muscle 
. damage 

MyocfiLrdlal metabolism 



. Congenital heart disease occurs when the heart or rrlajor blood 
vessels near the heart fall'to mature normally before birth* There" 
are 35 "recognizable types of congenital heart defects, and abou^ 
25,000 babies are bom each year with heart defects* Rheumaiic 
beaxt disease is an l^miuiological disturbance that frequently occurs 
yeajTS after initial rheumatic fever* It can lead to serious dam^e ^ 
to the iieart valves* 



FieWs of Stucty 

Biochemlstiy 
Bioengineering 
Electrophysiolo^ 
Epidemiology 
Genetics 
Immunology ' 
Public Health 
Administration 



Areas ot Research 

Heart diseasH^^ children: -Congenital 
heart <;lise^e, rheumatic fever and 
heartdisease^ precursors of be^ 
disease in adults 

Early recognition of cardiWfroblems 
in tije newborn': Instruftt^ntation for 
detection, diaghostip^ and surgical 
facilities, profes^onal education, 
interhospital communication and 
transportation 



% Cardiomyopathies -and -Infection^ of the Heart 

■ , / 

* Cardiomyopathies and infect iojjis'of the heart are diseases ^of 
the heart muscle and 1^ lining that cause enlargement of the heart, 
, heapt Allure/ irregularities of the heart rhythm, and occasionally, _ 
sudden death* *Known factors j:troducing cardiomyopathies include 
toxic substance^; viral infections, alcohol, immunological phenom-^^ 
ena, nutritional deficiencies, muscular dystrophy, andanumberof 
rare diseases. Infections may affect the heart muscle (myocarditi8)V 
Its interior wall (endoc^ditis)^ o^ts exterior surface (pericardi- 
tis)* They may, be cauSed by certanTviruses, bacteria, or fungi** 



Fields ofiStucty 

Biochemlstiy * 

Epidem*iology 

Genetfos 

Imt^unology 

Pharmacology 

Phyaftology 

Virology 



Areas of Research 

Causes and epi^ienliology of cardio- 
myopathies and infections of the 
heart ^ 

Therapy 

Mechanisms of nnyocardial damage 



*' 
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10. circulatory Aflststartce 



Clrc^tatoTy assistance devices are desired to improve the 
meoliaoical function of the lieart^ the apparatus geDetal^y involves 
electronic, imeumatic /hydraulic^ and mechanical syst^s and 
biocompatible materials. - ^ . .. 



Fields of Stu^ 

Behavioral 
Sciences 
Biochemistry 
Bioenglneering 
ElectrophysiologV 
Physiology \^ 
Polymer Chemistiy^ 
Radiography 



Areas of Researgh ^ 

Noninvasive and invasive instruments ' 

for assessing cardiovascular per- 
* formance^ 

Ciprculatoiy assist and artific^l heart 
systems , ^ 

Blocom patible »m ater lals 
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DIVISION OF HE 
' ^&VASCULAR 
DISEASES- ^ 
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structural ^&toRjy 
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Cell Biology 


• 






• 


■ 




* • 








Chetnistiy \ 












J 










El ec trophy s tology 








• 


• 




• 


* • 


• 
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Hematology 
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Pathoto^i 
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Physiology * - . 
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Polymer ChfenUstjIy 














* 








Public Health. - ' 
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Radiography , i 
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Virology 
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mviSJON OF LUNG DISEASES 



^ . Chronic lung diseases Inoluded in the program of JDivision^ of ' 
A Lung Diseases aSect about 10 miiiion Americans, caus^about 150,000 
[' '(fplftths per year, and cost the national economy about $6 billion* * 

Basearch progratns of the Division focus on three specific areas; 

^ ^ ' , ^ ' 

structure and function of the lung ia increase our understanding 

, * of the disease process; * , " ^ 

' specific pdtmonaiy diseases- which constitute n'ationalliealth 
prt>blemL but for which information is Insufficient to provide 
" * solutions jaEta ^ - 

• availability of technical reso^jrces to sofve specific health 
problems* " .-f 



RESEARCH PROGRAMS 

1^ ■ ^ ■ ■ 

Structure and Function of the Lunp 



As a gas exchanger^ the lung provides oiQrgen to the blood and re- 
moves excess carbon dioxide* Nonrespiratory fttnctiona include metabo- 
lism and defense of the ^ystetn* Fundamental knowledge is needed about 
the fjunctions and structural components — such as airways, alveoli,' c<H^ 
lagen, elastln, and cell types — to s^lye the problems'of^pulmonai^ 
disease* ^ , 



Fields of Studtyr 

Bfoqhemistiy 
C&U- Biology ' 
Histology 
Immtitiblogy 
Molecular Biology 
Morpliology^ 
PbapnaQology 
Physiology 



^ " Areas of Research 

'***.. 

Lung Structure: ^" - - , v 

. Gross iporphology — Aiartvays, alveoli 

Connective tissue Collag«n, elastln 

Cell structure 

Lung Function: , , . 

RespfratDiy function — Gas exqhan^e, 
mecha^cs 

. Metabolic function — Intermedifuy metabo*' 
llsm, phospholipid an^ protein synthesis; 
production, release, and metabolism of 
pharmacologically active compounds 
Defense function — Cellular, immunological 
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2, Pediatric Pulmonary Diseases 



The most Important disirders of childhood Involving the lung and^ 
airwagrs are hyaline membran^ disease ^eonatal respiratory distress 
syndjronLe)^ cystic fibrosis (abnormal mucus secretion)^ and broncblolttts* 



Fields of ^(fy 

Biocfaeiihstiy 
Bioenglneering 
Cell Biology 
Epidemiology 
Qenetlcs 

Molecular Biology 
Pharmacology 

Ra<Jiography . 
Rehabilitation 



Areas o^ Research 



Prenatal ^d neonatal environment: Biodiem*- 
ical aad p^siologic features, alterations o{ 
•mucus! 

Device^ to assess pulmonary function 

Therapsy:; IPf^^ioth^rapy, bronchodilatoTS, 
' pharmacologic ag^ts 



3, < Emphysema and Chronic Byonchitis 

Empli^sema is a disease in which thin walls in the atv^li lose their 
elasficify and tear* Chronic bronchitis is a pefsistent inflanftnation of the 
lungs, characterized by recurrent coughing and excessive muc^s in the 
airways* ' 




Fields of Studty 

Biochemistiy 
Bioenglneering 
Biostati'stif^s 
Epidemiology 
* Genetics 
Morphology 
Pathology 
Pbysiology 
Radiography ^ 
RetiabUitation 



Areas of Research 

Tissue destruction; Response to injury ^^re- 
pair processes 

Etiology and pathogenesis: Host factors ^ 
environmentaV'agents 

Early detection 




4* Flbrotic and Immunologic Lung Diseases 



Flbrotic responses (proliferation of connective tissue or scar far- 
mation) dnd immunologic responses ,ftre characteristic of a variet;^ 
diseases^ such as asthnta. Among the factors that mi^ Induce thesQ^ re* 
sponses are exposure to substances such' as coal dust^ silica^ and ,asbestos 
in the environment^ viral and bacterial infections, diseases of the^onnec-^ 
ttve tissue such as rheumatoid arthritis^ lupus^ and scleroderma, radia- 
tion damage j anc^'^t>os^i^ ^ substances like molds and du$t thaf Initiate ^ 
hypersensitive ree^^tions* - i 



Fields of Studtyr 

Behavioral 
Sciences 
Biochemistry 
Immunology 
Molecular Biology 
Morphology 
Pharmacology 
Virology 



i Areas of Research 

I ' 

KjCpersensitivities: Asthma; defense mech- 
anisms; ptjarmacolpgic agents to modify 
connective^ tissue reaction! 

Fibrosis: Biosyr^thesls and degradation of 
^ collagen and elastin 




Respiratory Failure 



Respiratory failure occurs when the lungs are unable to maintain 
proper levels of^oxygen and carbon dioxide, f^espiratoiy assistance can 
be provided by mech^lcal devices (ventilators or nvembrane oxygenatorB) 
that support^e gas transfer functions of the lung. 



Fie0s^ef"S^U(^y 

Blochemistiy 
Bioengineerlng . 
Cell Biology 
Molecular Biology 
^l^slology 



Areas of Research 

H I 

I 

Rjesponse to oxygen and carbon dioxide 
^spiratoi^^ assistance^ 
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6* , ptdmonary V&acular tolsgases ^ ^ 



^ * Fulmoiuury^vaaculkr dtseasds include oorr pulmonale, pulmonary . 
hyportez^^'tbb, and patmoufury^edeiila* ,Cor pulmonale Is enlargejoi^nt of the . 

. heart caused by axtincreased workload of ^ r^ht Ventricle resulting tram 
conditions that aSect the'piiChnoiiary cirQilation» Ihi^etonary hypertension 
4a^ characterized by eleFation' of pulmonary arterial presaure* Pulmonary 
edema is a patbolo^CLState in which ther&la abnorm^e^stra^scular 



Fields of Stucfer, , 

Behavioral Sciences 
Blochemlsti^f . '\ 
BJo^engineerlng- r ^ 
Epidemiology \^ 
Morphology, . 
Pharmacology 
physiology 



Areas of Research 

Bulmonary ti^fpertension jpd^cor pulmonale; 
Smooth moscle vasculature, noninvasive de- 
vices £or detection* and'monltoring 

£dema; E^ynamlce of exchange .of .water,, pro- 
^tein, an^ electrolytes; biochemistry of 
' Ipedema fluid ' * " - , 



n 




DIVISION OF ' 




Anaton^, Ultra- 
atructifral i^tomy ' * , 
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Ecdooripology^ ^ 
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Epidemiology 
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Genetics 














Hematology 
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Histology' 














Immunology ' 














Molecular 














Morphdlo^ 
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Numuon 














Paihotbgy 














Pharmacology 
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Physlobgy 














Public Ifealth 
Management 
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RehablUt^lon 
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Virology 
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. DIVISION OF BLOOD DISEASES AND HESOURCpS 



the Division of Blood Diseases and Resources supports programs thateir 
compass fundamental and clinical research and de\*elopment,^ research training, 
health educatlcB, and the demonstralipn of new firocedures and techniques In the,^ 
diagnosis, treatm^t, and controhpf blood diseases, as well as the' proper m^- 
agement and utilization of the national blood resource. As its major goat, the 
J>lvlsion is attempting^ ' , 

« to reduce and ultimately* prevent morbidity and mortality from dis^ 
eases of the bipod by determining the cause o£ these diseases and by 
improving the diagnosis, treatment, and cure of blood diseases, and 



to fac^itate means for providing adequate quantities of safe bloqd at 
reasonable costs to all who need it through research Inio tlie effica** . 
ctous use of blood and bloQd components and th^ management of blood* 
resources nationally* * 



RESEARCH PROGRAMS . ' 
BLOOD DISEASES BI^AKCH . ^1 



1. Thromlioemliolic Disorders 

Thrombosis and embo®m contribute to the.bigd morbidity and mortality * 
associated with diseases of ^the heart and bl.ood vessels. Venous thromtjosis can 
result in imlmonary embol^m, and thrombosis m^ affect the clinical course of 
many disorders in almost every ^rgan In the body/ 



Anatomy ' 

Biochemistry 
Bioenglneering 
Biophysics 
^iostatistfcs 
Cell Biology 
Chemistry 
Endoc rtiiology 
Epidemiology 



of^tudy 

Hematology 
histology V 
Immunology 
Molecular 'Biofogy 
Morphology 
Nutrition 
^ Patholqgy 
'Pharmacology. 
Physic^ogy 
Radtogr5Dhy 



Areas of Research 

Thrombosis as related to other 
{ diseases 

Prevention and therapy; low-dose 
. h^partn and drug^at inhibit 

the adverse' effects of platelets 

aiidNu^solve clots- 

Diagnos^sr instrumentation and ' 
chemical and biological assays 

6asic mechanisms of thrombosis 
' in animal moijels 

Structure i£nd fonctlon of blood 
vessel Walls 



2* * Plateleta and Platelet Dtsobderg 



Norn^al platelets b&ve a functUai In the coagulallon of blood aisd in thhT . 
contraction of the clot and therefore/f^rtictpate In thrombosis and hemoBtasle* 
Consequently^ the Blood Dieeasee BrajQch t6 interest^ as much In the ^ot^nal 
funciloning ot plateleta .ae In the disoro^re of platele ;s* ^ | , 



. ' Ft^eof Stjody 


Aiiatomy 


Genetics 


Biochemist 


Hematology' 


Biophysics - ^ 


Histology, 


Blostatistic^ 


Immunology 


CeU Biology 


Molecula:?, Biology 


Ctiemlstry 


Pathology , 


Endocrinology 


■ pharmacology 


Epidemiology 


Physiology 



Areas of Eesea 7ch ^ ^ 

Geneilc and acquired basses of 
platplet disordergi 

Function of platelets In tiemostasis 

Agents or dnfgs that prevent 
platelet aggre^^on 



3,^ The Hemophilias ^ . 

The hemophilias are genetically transmitted bleeding dlsorderd th^^^ 
characterize by the In^Utty of, the blood to clot normally* An individual 
hemophilia, for exami)le,.ls sub)^ct to spontaiieoua life -threatening bleeding 
episodes that can be controlled obl!^ hy prompt replacement* o^ the missing or 
itiacttve. clotting factor, \ * . 



Fields of Study 



"T 



Anatomy 

Behavioral Sciences 
Biochemistry^ 
Biophysics 
Blostatl sties 
Cell Biolo^ "> 
Chemisti}^ 
Endocrinology ' >^ 
Epidemiology 



Genetics 

Hematology^ 

Histology 

Immunology 

Molecular Biology 

Pathology 

Pharmacology 

Physiology' 
Rehabilitation 



At^as of Besearch 

Oenetlc and pathologic mechanisms 

Antihemophilic factors from human 
and animal blood , and synthetic 
sources of these factor^^ 

Quality and supply ot Factors VIO 
and DC - ^ 

Coagulation defect with uremlitjp^ 
liver disease 

■ 1 
Therapy:' side effects* p^cho^, 
social aspects, substitution ; 
therapy^ifrhete there hepatic ^ 
failure 
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4» ^ Copley's Anemia, ajid H^oglobiB Vartants ' 

^ ^ CooLey^s ^emta (th^asemia) is an inherited disorder of hemoglobin syn** 
thesis tbat'r^suifs In anem^laand a shortenedllie ^xpectanc^* Adequate treatment 
' for.the digefise is not^.ava^lable* Although blood transfusions are used for treating 
^anemia, tbey result in the kccumulatton of a serious excesp of iroti in the patient* s 



FieiSs^of Stuiy 



i 



^ Anatoifl^' 
&i<)chemistry 
Bio^y^cs^ » 
Bfostatistfcs 
,CeU jBicdogy 
Chemi^ry 
^Genetics 



Hematology 

Histology 

Immunology 

Molecular Biology 

pathology 

pharmacology 

Physiology 



^ Areas of Research 

Sdreening, genetic counseling,^ and 
treatment ta^hniques for Cooley's 
anemia 

Chelating agents that prevent or / ■ 
control the iron overload from 
transfusion therapy 

Iron metabolism and hemoglobin* 
synthesis 

Genetic aspect^, such as mutation 
frequency and gene loci 



5* Erythropoiesis 

Erythropoieais is the process of red blood cell production^ which is regu- 
.lated by the hormone erythropoietin* As primary goals of this program, the 
6lood Diseases Branch is attempting to stimulate appltcation of the knowledge 
gained from studies on erythropoiesis to the cure of diseases from stem-cell 
differentiation, such as aplastic anemia and oth^ disorders of red blood cell 
production, and to obtain adequate supplies of erythropoietjn for use in 9ltnical 
research, - / 

N 



Fields of Study 



Anatomy 

Biochemistry 

Biophysics 

can BKSlogy 

Chemistry 

Endocrinology 

Genetics 

Kematoldgy 



Histology 
Immunology 
Molectilar Biology 
Morphology 
Pathology 
Pharmacology - 
physiology 
Rehabilitation 



Areas of Research. 

Red blood cell proliferation ' 

Sources of erythropoietin. 

Methods for assay of erythropoietin 

■Us6 of erythropoietin therapy for 
refractory anemias 

Purtfipation and chara9terization 
ot erythropoieJ:in 
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BLOO^i^SOUBCES AND. TRAJ^SgLANTATlOliBRANCH 

;l* Manapement of the Wationial Blck^d Supply 

ill supporting research In the management of the.natlopjd^^bd'supp^j^^ 
Blood Re$ourc6s and Transplantation Branch Is attemptti^^^^ assure th^ ac«^sl^ 
bUlty ajod quality <rf blood and blood products to everyone ift u&ed'af theni, 



Fields of Stuify 

Behavioral Sciences 
Biostati sties 
Hematology 



2. Safi 



:etr6fBl( 



^^jdsof Research 

Establlshm^t of an all-*vol 
btoodrdoaor system 

E££iclettt adminis^tion of theWih 
tion^ blood supply \ 

Dellyfeiy of blood services on a 
' regional basid ^ 




Establishment of a natlonaX bloods 
data syst^ ' . . 



Blood Transfusions * 



Unless great care is taken in the collection* preparalton* and^stoi^ige of the 
blood intended for transfusion, diseases or adverse reac^ioi^s may be transmitted 
' or caused by transfused blood. Currently, the risk of infection 4t tOKfc reaction 
from the tx:ansfusion of blood and blood products is unacceptablyiiigh* 



Fields of Study 



Anatomy 

Behavioural Sciences 

Biocbemistry 

Bioen^neerlng 

Biostattstfcs 

CdlBidlogy 

Chemistry. ^ 

Epidemiol^^ 



Genetics 
Heniatologj " 
Histology 
Immunology ^ ^ 
Molecular Biology 
^ Pathology 
Pharmacology 
Ph^j^slology 
Vli^ifogy ' : 



' Areas of Research * 

Nontoxtc» moldable, biologically 
^inert s^stances for^blood^stqi^e 
containers ^^TT ^ 

Dcnor-^reci(>ient ideptification of ^ 
blood for transfusion 

Post-transfusioa hepatitis 

Sensitive, specific tests for de- ^ 
lection of hepatitis in blopd 

^ntmal models for human hepatitis 

Safety and efficacy of hepatitis-£f 
hyper-^immtme globulin 
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'^•'^ _ Therapy wtth Blood Componeife " ' \ 

CurreBtlyt^ whole blood is used in more than three out of four transfusions, 
althou^ In most cases only the red blood cells are needed. Heducipg the use of 
whole bldod incr^aael^.the availability blood components, which are often in 
short supply* * * '* , 



Helds of Study 

Anatomy 
Btoohemistry 
Cell Biology 
Chemistry 
Hematology 
Histology 
Im'm^mology * 
Molecular Biology 
Pathology ^ 
I'barD^acology 
Physiology 
Virology 



Areas of Research 

Methods for production of blood compct^nts and 
derivative* 

* 

Platelet transfiision 

Therapy wtth_ platelet, leukocyte, aod granulocyte 
transfiislOQS 

Use of blood 9id:)stitutes for plasma volume ex* 
panslon and for oxygen delivery \ 

Allergic reactions ,t6 intravenous administration 
-of plasma proteins ^ , , ' 



4* Blood Substitutes . , 

As a major goal, the Blood I^sources and Transplantation Branch is 
supporting the development of a clinically useful blood substitute that will 
permit conservation of natural blood and blood products* 



Fields of Study 

Anatomy ^ 

Biochemistry 

Bioengineerljig 

Biophysics^^ 

Cell Biology 

Chemistry 

Hematology 

Histology 

anmunology 

Molecular Biology 

Pathology - 

Pharmacology 



Areas of Reseairch * 

^uoro-c^bon Compounds 
Stroma-free hemo^obtn solutions 



ERIC 
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5* TrapjBplantation Resources j 

With regard to transplahtattoE resourcest the Blood Resources Wd Trans*' 
^antdion Branch is supporting the development of tissue and organ baiiklBg^ as 
wen as the feasibility of using the current blood banking system for iismie and 
organ networks* The Branch is also supporting t^e implementatiod of an e£fe;2- 
tive, nationwide transplantation system* 



- H Ji^lds of Study 


Anatomy 


HistQjlogy 


Blochemistty" 


Immunoldgy ^ 


Blostatistfes 


Molecular Biology 


Cell Biology 


Pathology ^ ' 


Genetics. 


Pharmacology 


Hematology 


Physiology 




Virology 



Areas of Research ^ 

Resources that facilitate trans' 
plantation therapy 

Poss^le participation ^of regional 
blood Centers in collectingt j 
processings and distributing ^ 
tissues and organs fSr trans^ 

^ plantation 
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SICKIiE CELL DISEASE BRANCH 



Sickle Cell Disease * 

Sickle cell dilsea^ ts a hereditary disorder that results from the presence 
of ^ abnormal hemoglobin (S) in t^ie red blood cells* This hemoglobin^* which 
agg^B^tes within the deoT^genated blopd cells and forms, a creapentic or^*sickle 
shape/^results in a chronic anemtar multiple organ involvement and paln&(l ^ 
"crises." Oxrreptly^ treaJmeat is primarily of the eymjj^^ ^^^^ | 



JF'ields of Stu<fy ■ 

Anatomy Epid^nyology 
Behai^iQral Sciences Genetics 
Biochemistry Hematology 
Bloengineering , Histology 
Biophysics ^^-r4;nmunology 
Biostatistics'- / ' iiol 



Cell BV)logy 
Chemistry \ 
Endo'crlnology 



^iolecular Biology 
Pathology 
^Pharmacology 
Physiol^ 
Rehabilitation 



Areas of Research 

Hemoglobin ^nthesis 

Structural studies of hemoglobin , 

Anti-sickling agents 

Complications of sic£le cell dis* 
ease . 

Rheology (blood'flow) 

Animal models for sickle cell 
disease 

Diagnosis.! ' ' ^ 

Red-^cell membrane alterations 

Education^ counseling, and reha-^ 
billtation-' 



iStckle Cell Disease Branch 
' „ i — — ~ — —I # i 



Bleed-Resources and 
Transplai^atlon Bran<iji 



DIVISION OF BLOOD 
DISEASES AND * 
RESOURCES 
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Aiiatomy, iJUra-: 
structural Anatomy 
























Behavioral Silences 
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Biochemistry 
























Bloenglneerlng 
























Biophysics . 


• 


# 


• 


• 










• 




• 


BiostatlBtlcs 
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Cell Biology 
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Chemtstiy 
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*-. 
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Endocrinology 
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• 
















• 


£p Semiology 
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Genetic B 
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Hematology ' * 
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Histology 
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• 
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• 


• 




Immunology 








• 


• 




• 




• 


• 




Molec^ttlar Biology * 






• 


• 


• 






• 


• 


• 




AiorpAology 




















* 




JJutrltion 












* 












' ;Pathologyr^' 
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• 


• 




Pharmacology 
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• 
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• 




Physio logar 
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H&dl(%rdphy 
























^Reha)>fAtatlon 
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Virology ^ ■ 
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